Ambystoma maculatum gastrulae have an oriented, fibronectin-containing extracellular matrix.
During early development of the urodele Ambystoma maculatum, the appearance and distribution of fibronectin-containing fibrillar extracellular materials were studied by immunocytochemistry. Fibronectin (FN) first appears in the early blastula (stage 7) as thin punctate fibrils on the cell surface concentrated in the marginal zone. In late blastula (stage 9), thin fibrils are found throughout the blastocoel roof. Early gastrulae (stage 10) have numerous fibrils and multifibrillar strands concentrated in the dorsal lip region and oriented preferentially along a line parallel to the dorsal lip-animal pole axis. There is a striking increase in the amount of FN fibrils during the rest of gastrulation. This FN-containing network can be transferred to plastic substrata with preservation of the preferential orientation observed in vivo. Dorsal marginal zone explants placed on such conditioned substrata show polarized outgrowth toward the animal pole region of conditioned areas when placed on the dorsal lip side or the ventral marginal zone side of conditioned substrata. This outgrowth occurs symmetrically on bovine plasma FN-coated substrata, is prevented by Fab' fragments of antibodies to FN but fails to occur on laminin coated substrata. When migrating mesodermal cells from early gastrulae are cultured on substrata conditioned by deposition of the fibrillar matrix, these cells exhibit striking contact inhibition of locomotion, a phenomenon that may explain dispersal of migrating mesodermal cells across the blastocoel roof. When leading edges of mesodermal cells collide, cells abruptly change direction. When leading edges collide with trailing edges, the trailing edges detach from the substratum and cells move apart in the direction of the leading edge.